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Bugeranus leucogeranus (Pallas) 1773 
Other Vernacular Names. Siberian white crane, Asiatic 
White Crane; Grue nonne, Grue blanche d'Asie 
(French); Nonnenkranich, Schnee-Kranich, Weisse 
indische Kranich (German); Sod egura-zuru (Japa- 
nese); Sterch, Belyi zhuravl (Russian); Grulla 
siberiana, Grulla blanco (Spanish). 
Range. Known breeding areas are currently only two. 
The  first is from about the confluence of the O b  
and Irtysh rivers north to the region of Berezovo, 
and the second is from the basin of the Indigirka 
(from its mouth south to the Moma River) west to 
the Khroma River and the lower Yana. Other 
possible breeding areas may extend the second 
range east to the lower Kolyma and west to the 
region east of the lower Lena River. Possibly 
breeding also occurs or once occurred in the valley 
of the lower Vilyuy and on the Vitim Plateau and, 
in the west, the swamps north of the Baraba steppe. 
Breeding was formerly much more extensive, and 
included the Kirghiz and Siberian steppes, and 
per haps from southeastern Transbaikalia to north- 
ern Morlgolia and northern Manchuria (Vaurie, 
1965). Wintering occurs (rarely) in the south 
Caspian (Iran), and in the Keoladeo Ghana Sanc- 
tuar y, near Bharatpur, Rajasthan, India. The  east 
Siberian breeding populatiorl winters in the 
Yangtze Basin of eastern China, in the swampy 
Weights. Four females in summer averaged 5,475 
grams (range 4,900-6,000 grams), while eight males 
in summer averaged 6,387 grams (range 5,100- 
7,400 grams) (Perfil'ev, 1965). Adult males in 
winter weighed 7,260 to 8,620 grams, and adult 
females in winter weighed 5,670 to 7,260 grams 
(sample sizes not indicated) (Cramp and Simmons, 
1980). The  estimated egg weight is 202 grams. 
Description 
Adult5 of bo th  sexes have the forecrown, forehead, face, 
and sides of the head (back to the area just posterior to 
the eyes) bare of most feathers and brick-red, with a few 
scattered hairlike feathers. The  plumage is pure white, 
except for the primaries, primary coverts, and alula, 
which are black. The  iris is reddish or pale yellow, and 
the legs and toes are reddish pink. 
Juueniles lack a bare face, and instead the entire head 
and upper neck are somewhat rusty buff, with the 
future bare area having browner or dingier feathers. 
The  rest of the plumage is buffy, becoming pale on the 
throat and chin, and deepest on the cheeks, crown, and 
nape, except for the primaries, greater coverts, and 
alula, which are blackish (Walkinshaw, 1973). 
parts of northern Jiangxi Province (Tso-hsin Immatures  from their first autumn to spring have 
Cheng, in lit.). gradually increasing amounts of white on the head, 
Subspecies. None recognized. neck, body, and tail coverts, resulting in an adultlike 
Measurements. Wing (chord), males 563-625 mm (aver- plumage, but the bare skin on the front of the head is 
age of 8, 607.1 mm); females 538-597 mm (average still densely feathered. The  new feathers on the rest of 
of 7,57 1 mm). Exposed culmen, males 182- 199 mm the head and upper neck are cinnamon, with white 
(average of 8, 188.2 mm); females 162-186 mm bases often visible. The  new tertials, larger body 
(average of 7, 178.4 mm). Tarsus, males 241-285 feathers, and wing feathers are white, often with a 
mm (average of 8, 264 mm); females 254-262 mm cinnamon wash. Some worn juvenile feathers are 
(average of 7, 258.5 mm). Eggs, average 98.5 mm x retained on the mantle, sides of body, tertials, lesser 
60.9 mm (92.7-107.4 x 54.6-65.7 mm) (Walkinshaw, wing coverts, and back for the first year of life. Second-  




neck, and larger body feathers are still tipped with In China, the birds apparently have traditionally 
cinnamon, the forehead is only partly bare, and some wintered along the lower Yangtze River, although there 
juvenile flight feathers may remain. Third-year im- is little specific information on this. They alsoevidently 
matures are like adults, but may still have some brown once bred in the Hulungboir Meng area of Mongolia, 
on head, hind neck, and back (Cramp and Simmons, and at Qiqihar in China's Heilongjiang Province 
1980). (Cheng, 1981). 
Downy chicks are dark isabelline (yellowish brown) on  
the head and neck, with a creamy streak on each 
shoulder, and the rest of the upperparts are pale 
chestnut, darker on the middorsal area. The  eyes are 
aqua blue (Ronald Sauey, pers. comm.). 
Identification 
In the field, this is the only Asian crane that is entirely 
white except for its black primaries. It differs from the 
whooping crane in its pink legs and its surprisingly 
high-pitched and goose-like voice, a whistled toyoya. 
When calling in unison, the male rapidly coils and 
uncoils his neck, with extreme neck-stretching and 
bending, and droops his primaries somewhat. 
In the hand, the white body plumage and bare face of 
this species readily identify it. The  trachea does not 
penetrate the keel of the sternum, as it does in the other 
white-bodied cranes, but instead passes along its an- 
. . 
terlor edge. 
DISTRIBUTION AND HABITATS 
Historical Range 
According to Flint (1978a) this species was recorded 
historically during the breeding season in the Urals 
region, in northern Kazakhstan, in western Siberia, in 
the Vitim Plateau, on the Lower Vilyuy River, in the 
Yakutsk region, on the lower Kolyma, and in Trans- 
baikalia. However, no specific breeding locations were 
verified for these areas. It also was recorded wintering 
and on  migration in the Kura-Araks Lowland (from 
1904 to 1914), in northern Iran (until the middle 1800s), 
and in Japan. 
According to Taka-Tsukasa (1967) there are no  
specific wintering localities known from Japan, but 
there is a recent Hokkaido record (Tori 27:37). There are 
several known historical wintering localities for Iran 
(Seitan, Khorasan, Mazandaran, Gilan) (Dementiev 
and Gladkov, 1968). It historically wintered in northern 
India, west to northwestern Pakistan, andeast occasion- 
ally as far as Bihar. The southernmost record is for the 
Nagpur area in Maharashtra (Ali and Riply, 1969), but 
the traditional Indian wintering areas were Pyagpur 
jheel (Uttar Pradesh) and Keoladeo Ghana, Bharatpur 
(Rajasthan). 
The historical status of the Siberian crane in the 
USSR has been summarized by various authors, includ- 
ing Sludski (1959) and Neufeldt (1974). Sludski reported 
that the birds were abundant in the southern half of 
western Siberia during the eighteenth century, were 
still common in the forest-steppe areas of western 
Siberia in the nineteenth century, but became rare 
about the beginning of the twentieth century. In the 
lake area of northern Kazakhstan the bird seems to have 
been observed only rarely in the present century, 
including an  occurrence in 1940 near the Smirnovo 
railroad station, and in earlier decades in the Lake 
Chagly area before it dried up. In the upper reaches of 
the Bengapura River in the basin of the Pura River of 
northern Kazakhstan, nesting may have occurred until 
about 1960, when the area was settled, and very few 
cranes were seen after 1970 (Azarov, 1977). 
Neufeldt reported that during the time of P. S. Pallas 
two centuries ago, the species' nesting range consisted 
of the land between the Urals and the Ob River, as far 
south as the lower reaches of the Ishim and Tobol rivers 
in the west, and in the east from the lower reaches of the 
Yana River to those of the Kolyma. Changes in the past 
century, especially in drainage and in agricultural 
development, have brought about major reductions of 
the range since that time. 
Present Range 
The known breeding range of the Siberian crane is 
now limited to two widely disjunctive areas (Neufeldt, 
1974; Flint, 1978a). One of these is a small population 
that inhabits the floodplain of the left bank of the Ob 
River, in the basin of the Konda and Sossva rivers. In 
1981 five nests and a total of eight pairs were observed in  
the Kunovat River area. Birds from this population 
have been reported on migration at Naurzum Sanctuary 
(northern Kazakhstan) and at  the Astrakhan Sanctuary 
on the Volga River delta. During spring from 3 to 20 
birds appear at  the Astrakhan Sanctuary, while in fall 
they are present in smaller numbers. The  Naurzum 
population numbers from a few to as many as 50 in the 
fall (Azarov, 1977; Flint and Kistchinski, 1975). How- 
ever, on the wintering areas of the south Caspian coast 
in Iran only 9 to 11 birds were present in the late 1970s 
(Cramp and Simmons, 1980). 
The  Yakutia population is known much better, and 
the western boundary of this population is the lower 
Yana River, with the right bank of the Alazeya River 
forming the eastern border. A strip of maritime and 
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arctic tundra forms the northern boundary, and the 
Kondakovskii Upland and the northernmost belt of 
taiga forms the southern boundary of the area. The  total 
area within this region is about 130,000 square kilo- 
meters, although regular nesting is limited to an  area of 
about 30,000 square kilometers (Flint and Kistchinski, 
1975). About 200 to 250 birds, including some 60 
territorial pairs, probably occurred in the Yakutia area 
between 1977 and 1980. 
The  center of the known breeding ground is between 
the Khroma and Indigirka rivers, in boggy tundra area 
bounded roughly by the Berelyakh (Elon), Khroma 
Lapcha, and Gusinaya rivers, and by the Russko- 
Ustinskaya arm of the Indigirka River. East of this, the 
Kondakovskii Upland extends north almost to the sea, 
compressing the available breeding habitat. Although 
the habitat widens again farther east, there have been 
only sporadic sightings there, and Lake Bolshoi Morskoe 
seems to represent the easternmost extent of sightings, 
and the southernmost is a group of lakes 120 kilometers 
northeast of Sredne-Kolymsk (Flint and Kistchinski, 
1981). 
Apart from the small wintering population on the 
south coast of the Caspian Sea, the only known present 
wintering ground is at  Keoladeo Ghana Bird Sanctuary, 
near the city of Bharatpur, in northern India. The  
numbers of birds wintering here are fairly small, and 
probably represent about 80 percent of the western or 
Ob River population. Wintering areas of the Yakutia 
population, previously believed to occur on the lower 
Yangtse River, are presently undetermined (Sauey, 
1979). Flint and Kistchinski (1981) suggested that the 
presumed lower Yangtze wintering ground actually 
referred to other cranes and was never fully established. 
It is possible that the wintering grounds of the Yakutia 
population are rather widely dispersed, and perhaps in 
part they winter in India at the Ghana Bharatpur 
Sanctuary. However, in 1981, about 100 Siberian cranes 
were found on the lower Yangtze, at Po-yang Lake, 
suggesting that earlier ideas on the wintering grounds 
of this eastern population segment were correct (Fuzhang, 
Wenning and Ziyu, 1981). 
Habitat Requirements,  Densities 
Flint and Kistchinski (1981) reported that air and 
ground surveys in 1973 indicate that the average 
distances between territorial pairs in 1972 and 1973 was 
25 kilometers (range 14-30 kilometers), suggesting a 
density of a territorial pair per 625 square kilometers. 
They estimated that if territorial pairs comprised 62 
percent of the total population, the average breeding- 
ground density was about 5.1 individuals, or fewer, per 
1,000 square kilometers. A second method of censusiilg 
provided an  estimate of 4.8 individuals per 1,000 square 
kilometers in 1971, over a total area of 2,300 square 
kilometers surveyed. Flint and Kistchinski thus con- 
cluded that there are 1-2 territorial pairs per 1,000 
square kilometers of total breeding habitat, or about 
100 pairs plus 100 additional nonbreeders in the total 
30,000 square kilometer area of the eastern population 
segment . 
In Yakutia, the breeding habitat consists of tundra 
and forest tundra plains having numerous lakes, marsh- 
land, and depressions that are filled each spring with 
water. In western Siberia, the breeding habitat evidently 
consists of extensive mossy marshland of the northern 
taiga (Flint, 1978a). Nesting probably occurs on  raised 
moss bogs surrounded by stunted pines. 
Flint and Sorokin (1981) stated that the nesting 
territories of 46 Yakutia pairs were found on  tidal flats, 
and in flat, swampy, grassy depressions, primarily of 
lake origin. These flats, whose linear dimensions 
exceeded 2 kilometers, were apparently important be- 
cause of the unrestricted visibility they provide. The  
preferred nesting habitat was a damp tidal flat with 
well-developed vegetative cover made u p  of typical 
polygonal swamp associations of sedges and cotton 
grass (Eriophorum) forming sparse, short stands. In 
two years of late springs, a number of birds nested on  
drier and more hilly areas of polygonal tundra that 
evidently were less optimal than the lowland sites. 
Perfil'ev (1965) analyzed Yakutia breeding habitats 
by surveying various habitat types, and found the 
densest numbers in mossy-lichen tundra with a few 
Hypnum-mossy-grassy bogs (16 birds per 100 kilo- 
meters), and similar numbers in lower bogs (14 per 100 
km). Much smaller densities (5 per 100 km) occurred in  
hilly tundra, in tundra with small hillocks, and on  
higher mossy bogs. Nonbreeders sometimes were found 
on high hilly banks of rivers and lakes, and in small 
depressions between large, elongated hills. 
Nonbreeding habitats are much more diverse than 
breeding habitats. They include lakesides and river 
mouths, steppes near water, open jheels and swamps, 
but not cultivated fields (Cramp and Simmons, 1980). 
The best-studied wintering habitat is that of the Keoladeo 
Bird Sanctuary, and Spitzer (1979) reported that an  
important habitat component is the presence of aquatic 
plant roots, especially sedge tubers, growing in water 
shallow enough for the bird to reach by wading. The  
birds feed in water from 25 to 68 centimeters deep, or 
about as deep as their long legs allow them to wade. 
Competition from the larger sarus crane, which feeds in  
shallower waters, may have restricted them to foraging 
in this very restricted ecological zone. However, in any 
case, it is evident that a critical component of nonbreed- 
ing habitat is the availability of aquatic vegetable foods 
in waters of wading depth. 
SIBERIAN CRANE 
FOODS AND FORAGING BEHAVIOR families feeding together and expelling trespassers. The  
Foods and Foraging Behauior of Adults  
Little information is available on  the foods of 
Siberian cranes on their breeding grounds. Dementiev 
and Gladkov (1968) believed that the serrated bill of the 
species was adapted for holding live and slippery prey, 
and that the birds lived chiefly on live animal foods. 
Uspenskii (196 1) reported that four stomachs from 
birds collected in the USSR during the nesting season 
suggested a mainly vegetarian but omnivorous diet. In 
one were the roots of hellebore (Veratrum misae), and in 
a second there were the buds and roots of reed-grass, 
various grasses, the buds of shave-grass, and seeds of 
crowberry (Empetrum nigrum). A third contained 
cotton-grass, the buds of grasses, a few seeds and 
pebbles, and a fourth had the skin and bones of 
lemmings and voles, shave-grass buds, and pebbles. 
Perfil'ev (1965) reported that ten spring and autumn 
specimens from the USSR had animal foods represent- 
ing 50 to 60 percent total measured volume, while in 
four summer specimens the animal materials comprised 
only 25 percent. Major animal foods of adults consisted 
of lemmings and voles, and a few earthworms and fish. 
Voles and lemmings were important only when snow 
cover made plant foods unavailable. Berries (cloud- 
berries, crowberries, bearberries) were important vege- 
table foods, as were horsetails, sedges, and grasses. 
Sludski (1959) found information on three cranes 
collected in the USSR in the 1950s. Two that had been 
obtained during September had been feeding on the 
roots and stalks of a flowering rush (Butomus umbel- 
latus), while a third that was killed in May also had only 
small pebbles and the roots of flowering rush present. 
Another bird, collected in March of 1928, had consumed 
small pebbles, two small plant tubers, and grasses. The  
presence of a gravelly grit, together with the plant 
materials, strongly suggests that the birds are vege- 
tarians on the breeding grounds as well as on wintering 
areas. 
Spitzer's (1979) observations in India indicate that the 
birds forage by wading, and feed mainly on aquatic 
plant roots 15 centimeters below the marsh bottom, 
which they cut and extract with their long, knife:like 
bill. When the bird is feeding, the head and neck may be 
under water 75 percent of the time, and is often held 
submerged for about 6 seconds, with a subsequent 
period of 2 seconds for breathing and surveying the 
surroundings. Spitzer attributed the absence of feathers 
on the face to the thrusting of the forehead against the 
marsh bottom. 
Sauey (1976) reported that wintering cranes initially 
are territorial on their wintering grounds, with pairs or 
birds would feed where the aquatic vegetation was very 
thick, and while walking along tbey would sometimes 
grab quantities of it with the beak anddrag it to the side, 
thus clearing a small area of surface vegetation. Later in 
the winter, feeding territories seemed to diminish, but 
even during that period the birds tend to remain in pairs 
or families and separated from other such groups at 
distances of from about 15 to several hundred meters 
apart (Walkinshaw, 1973). 
Foraging behavior on the breeding areas is often 
similar to that described for wintering birds. They often 
feed in water 25-30 centimeters deep, immersing the 
head while standing fairly immobile. Such foraging 
occurs on flooded bogs. On  dry hillocks or grassy 
tundra the birds move about in a leisurely fashion, 
evidently seeking animal foods and berries (Flint and 
Kistchinski, 1981 ). 
Foods and Foraging Behauior o f  Y o u n g  - - - 
Sauey (1976) stated that chicks tended to do a good 
deal of foraging on their own in the Keoladeo Ghana 
Sanctuary, but that their foraging efficiency seemed 
inferior to that of the adults. At times they would resort 
to begging foods by uttering a high-pitched whine, 
which usually resulted in feeding by their parents. 
Later (1979), Sauey reported at length of the feeding 
biology of juvenile Siberian cranes. He found that their 
begging behavior gradually declined in frequency 
during the winter, while the incidence of independent 
foraging increased. Conversely, the efficiency of beg- 
ging increased, while foraging efficiency remained 
about the same. He observed two distinct types of 
foraging in both juveniles and adults. In one, "walk- 
foraging," the individual walked slowly through the 
water and picked at small objects on the surface. The  
second type, "dig-foraging," was more frequent and 
seemed to be more efficient. This is the typical under- 
water type of foraging mentioned earlier. Apparently 
nearly all the foods taken during this type of foraging 
were the tubers of Cyperus rotundus. Sauey believed 
that the gradual increase in self-foraging by the young 
birds during winter represents an important stage in 
gaining parental independence, since shortly after the 
birds depart from winter quarters the family bonds are 
broken and the young birds are deserted by their 
parents. 
MIGRATIONS AND MOVEMENTS 
According to Perfil'ev (1965), these cranes arrive in 
their Yakutia breeding grounds during the second half 
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of May, while the tundra is still snow-covered and only 
some hill summits are free of snow. During four years 
the birds typically arrived about May 20; the major mi- 
gration occurred in late May and was over by the first of 
June. Migrating birds usually flew in groups of 2 to 10 
birds, averaging 3.1, and most often were seen in pairs 
(17 of 44 groups). 
The migration from Yakutia begins toward the end 
of September. During the fall the birds can be observed 
in central and southeastern Yakutia, in larger groups of 
from 12 to 15 individuals (Perfil'ev, 1965). According to 
Neufeldt (1974) the flight to China may be done by one 
of two routes. They either cross Amurskaya Oblast, 
Primorskii Krai (Maritime Province) and northeastern 
China, or fly more directly south across the area east of 
Lake Baikal, across eastern Mongolia and northeastern 
China. The latter, more direct route would seem to be 
the more likely present route, as the birds have recently 
been reported, albeit rarely, in eastern Mongolia (Bold, 
1981). At least during the 1940s the birds were observed 
in considerable numbers during spring and fall at Pei- 
tai-Ho (Bei-dai-he) Beach, Hopeh (Hebei) Province, in 
northeastern China (Hemmingsen and Guildal, 1968; 
Cheng, 1981). This would suggest that the coast of 
China may have been an important staging area, at least 
in the past. Spring records there are from March 17 to 
March 29, and fall records are for October and Novem- 
ber. A total of 984 birds were seen during four years of 
observation between 1942 and 1945, as compared with 
more than 170 hooded cranes, 437 Japanese cranes, and 
about 25,000 Eurasian cranes (Hemmingsen and Guil- 
dal, 1968). 
The cranes of the Ob population primarily migrate 
across the Turgaiskaya Lowlands and across Kazakh- 
stan. They stop briefly at an alkaline lake in Afghani- 
stan (Ab-i-Estada) before crossing the Hindu Kush, at 
the western edge of the Himalayas. Then they continue 
down into India to winter in the Keoladeo Ghana 
Sanctuary (Archibald, 1981~). However, a small pro- 
portion (about a fifth) of the birds fly in a more westerly 
direction to the northern coast of the Caspian Sea, and 
continue south along its shores to winter in northern 
Iran (Spitzer, 1981 ). 
Birds arrive in northwestern Pakistan between the 
middle and end of October, and in the more southerly 
parts of the Indian wintering range by late November or 
early December. They leave again at the end of March or 
in early April, but have been seen crossing the Hima- 
layas in Chamba (Himachal Pradesh) as late as May 
(Ali and Ripley, 1969). 
At the Keoladeo Ghana Bird Sanctuary the birds 
arrive between November and January, and regularly 
depart in early March. Spitzer (1979) stated that in 
March it begins to become very hot, and the marshes 
start to dry out. The birds thus leave the wintering area 
more than two months before the start of their breeding 
season, on a migration route almost 5,000 kilometers 
long. 
Birds crossing the Volga Delta of the northern 
Caspian Sea have been seen between late March and 
mid-April. The autumn movement across the delta is 
smaller, and generally occurs between August and 
September, but with several records from October to 




Most evidence suggests that this is not a very social 
species. It exhibits a high degree of territoriality during 
the breeding season and, unlike most cranes, also 
displays winter feeding territoriality. Flock sizes seem 
to be relatively small, especially in spring (see Migrations 
and Movements). Ali and Ripley (1969) state that birds 
are usually to be found in family groups or in small 
flocks of 12 to 15 birds. The largest gatherings known 
are at Keoladeo Ghana Sanctuary, but here they seem to 
remain in fairly small groups, except perhaps for 
nocturnal roosting. Walkinshaw (1973) summarized 
flock sizes of birds leaving night roosts as follows: 1 
bird, 2; 2 birds, 6; 3 birds, 9; 4 birds, 2; 5 birds, 2; 6 birds, 
1; and 7 birds, 1; averaging 3.1 birds. 
Daily Actiuities 
On the wintering grounds at the Keoladeo Ghana 
Sanctuary, the birds roost in shallow water that may be 
from one to three kilometers from their feeding terri- 
tories. While roosting they remain separate from the 
sarus cranes, which roost on the same ponds, and often 
are "strung out" in a long line. The water they roost in 
is up  to 15 centimeters (6 inches) deep. 
Much of the daylight hours is spent in foraging, 
which, judging from Spitzer's (1979) description, ap- 
pears to be arduous and time-consuming. During the 
late winter months, the birds were observed to spend at  
least 70 percent of the daylight hours feeding, finding 
about 0.5 foot item per minute, as compared with more 
than 1 per minute shortly after they arrived in Novem- 
ber. 
Interspecific Interactions 
On their wintering areas at Keoladeo Ghana Sanctu- 
ary, most of the important interactions appear to be 
with the larger sarus crane. Sarus cranes are common 
there, and forage in habitats ranging from dry crop- 
lands to fairly deep water. However, they rarely forage 
in water deeper than about 30 centimeters, since to do so 
would be relatively harder work, and they can easily 
dominate the shallower areas in contests with Siberian 
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cranes. Thus  the latter are forced to forage in relatively 
deep water. Unlike sarus cranes, which were observed 
by Spitzer (1979) to occasionally catch and consume 
water snakes, the Siberian was not observed doing so, 
and thus is apparently much more specialized in its 
foraging adaptations. 
There seems to be no information available on 
possible predators, although gulls and jaegers often are 
serious egg-stealers on the breeding grounds. 
BREEDING BIOLOGY 
Age of Maturity and T i m e  of Breeding 
There is no  information on the age of maturity in 
captive-raised Siberian cranes, since they are not yet 
bred in captivity. 
Various Russian authors have judged that the period 
of immaturity in this species is very prolonged. Perfil'ev 
(1965) believed that some yellow (juvenile) feathers are 
retained up  to the age of 3 or 4 years, and likewise Flint 
and Kistchinski (1981) indicated that the birds do not 
become fully white until they are at  least 4 years old. 
However, they believed that all pairs holding territories 
were 3 years old or older, and that sexual maturity is 
attained at 3 years. 
The  total range of egg records in the Yakutia 
population extends from as early as June 7 to as late as 
July 8. This  is a relatively short time, considering an  
approximate month-long incubation period. However, 
Flint and Kistchinski (1981) say that the onset of laying 
depends on the weather conditions at a particular site 
and might vary considerably. 
Pair Formation and Courtship 
Doubtless, as in other cranes, the pair bonds in 
Siberian cranes are permanent, and much "courtship" 
simply serves to strengthen existing pair bonds or may 
serve other purposes. Displays have been observed both 
on wintering areas and on the breeding grounds. Flint 
and Kistchinski (1981) reported seeing dancing on two 
occasions in June and July. Perfil'ev (1965) also de- 
scribed dancing behavior, apparently in birds that only 
recently arrived on the breeding grounds. He said that 
the birds display in groups of two, three, or four pairs, 
and that the dances were well known to local people. 
Flint and Kistchinski concluded that dancing has no  
direct connection with the reproductive cycle and is 
simply a reflection of the bird's excitement. Evidently a 
crane will dance at any time and with any, or no, 
partner. The  dancing behavior of the Siberian crane 
resembles that of Grus in that leaping occurs. However, 
the bowing phase is very different from that of other 
species. In the Siberian crane the head and neck are 
brought forward from a fully vertical posture (as in the 
unison call) to a position with the neck and head 
reaching downward and backward between the legs, as 
the wings are simultaneously raised to the vertical. This 
posture is apparently not found in any other crane. The  
dancing behavior also lacks the "parade step," the 
throwing of objects into the air, ruffling of the tertials, 
and squatting on the heels, according to Flint and 
Kistchinski. 
The unison display of the Siberian crane is also 
highly distinctive. It is of indeterminate length, and is 
begun by the male rather than the female. He first draws 
his head and neck back behind the vertical until the 
neck assumes an S-shape. From this posture he quickly 
rotates the neck downward, ending with the neck held 
straight downward and the bill turned up  toward the 
breast. At this point he utters a high-pitched call. Then 
he raises his humeri and lowers his wrists, so that the 
primaries are exposed. He then more slowly returns his 
head until it is extended almost vertically, but moving 
back and forth over a 30 degree arc, while uttering a 
series of flute-like calls that continue in regular se- 
quence until the end of the display. The  neck gradually 
assumes a vertical position, with the head lowered 
between calls and raised during them. The  wings 
remain drooped during this time (Archibald, 1976). 
The  female typically joins in after the male has begun 
calling, holding her neck about 70 degrees above the 
horizontal and moving the head u p  and down with each 
call, but to a smaller extent than typical of the male. 
Her wingsSare variably drooped during calling. The  
sexes call alternately, with the female's higher-pitched 
notes producing the "loo" portion of a "doodle-loo" 
cadence (Archibald, 1976). 
Siberian cranes threaten other pairs by walking and 
walking around them during the unison call. Sauey 
(1976) stated that several kinds of nonvocal threats are 
present, including "threat-walking" and several dis- 
plays that have been ritualized from maintenance 
activities such as preening or feeding. This includes a 
"forage-shoulder-wing threat," which begins with 
water-swishing and ends with a preening movement on  
the scapulars while the wing opposite the opponent is 
lowered. In the "ruffle-bow threat," the bird begins 
with shaking of the secondaries, follows with a stiff 
bowing movement of the bill toward the belly, and 
terminates with a preening movement on  the back 
feathers. 
Although Siberian cranes differ in several ways from 
the wattled crane, Archibald believed that in most of 
their important behavioral traits, such as in the wing- 
raising during the unison call and in the initial neck- 
coiling phase, they more closely resemble this species 
than any Grus forms. 
Copulatory behavior in this species is still un- 
described. 
CRANES OF THE WORLD 
Territoriality and Early Nesting Behauior holding the head low and constantly watching the 
The cranes arrive in their Yakutia nesting areas in 
late May, while the tundra is still snow-covered. They 
waste very little time before becoming territorial, and 
probably in the case of experienced birds simply return 
to their territories of the previous year. Only a small 
percent of the available land is actually taken, resulting 
in a nearly complete lack of direct territorial competi- 
tion. Flint and Sorokin (1981) report a territorial 
density of a pair per 290 square kilometers, although 
the absence of territorial interactions makes the exact 
size of a defended territory impossible to guess. 
The  strong tendency to return to the same area each 
year is indicated by the data of Flint and Sorokin (1981), 
who found that cranes have been noticed subsequently 
in 45 percent of the nesting territories known since the 
initial 1977 census. In 1978 about a third of the nests 
were located in the same sites as the year before, and in 
10 other nesting areas birds without mates remained 
close by. In 1979 more than 30 percent of the nests were 
likewise at old sites, and it is possible that at one site the 
same nesting territory has been occupied over an 8-year 
period. 
The  nest is often built at the boggy shore of a large 
lake, or on a grassy mound in a large depression, 
surrounded by water about 25 to 60 centimeters deep. 
The  nest may be raised 12 to 15 centimeters above water 
surroundings. She rises to turn the eggs about once 
every two hours. She also occasionally sleeps while 
incubating. When a person approaches within 2 kilo- 
meters she quietly leaves the nest, sneaks away 100- 150 
meters, then flies off. If a person approaches still closer 
she may perform a distraction display, walking away 
while spreading the wings horizontally and bending 
over slightly. The male may perform the same behavior 
at a greater distance. According to Perfil'ev (1965) the 
polar fox (Alopex) does not approach the nest, and the 
Siberian crane is the most formidable of all tundra- 
nesting birds in its nest defense. However, while the 
crane is absent from the nest, the eggs provide excellent 
opportunities for predation by jaegers (Stercorarius 
spp.), glaucous gulls (Larus hyperboreus), and herring 
gulls (Larus argentatus). Reindeer do not pose a serious 
threat to nesting birds (Flint and Sorokin, 1981). 
Flint and Sorokin (1981) estimated the incubation 
period in the wild to be about 27 days. An egg hatched 
artificially at the International Crane Foundation had a 
29-day incubation period (Michael Putnam, pers. 
comm.). Flint and Sorokin estimated a hatching success 
of only 33 percent (7 chicks hatching from 21 total 
eggs). 
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level, and have a flat top 50 to 80 centimeters across, 
Perfil'ev (1965) reported that during 1961 and 1962, 
with a shallow depression in the middle (Perfil'ev, 1965; 
hatching began at the middle of July, with the first, 
Flint and Kistchinski, 1981). 
approximately two-day-old chick seen on July 14. Flint 
Egg-laying and Incubation 
According to Flint and Sorokin (1981), eggs may be 
laid as early as the latter part of May and as late as the 
middle of June, with the majority of birds laying 
during the first week of June. This corresponds to the 
time that the tundra becomes snow-free. The  egg-laying 
interval is not definite, but Flint and Sorokin said that 
of twelve clutches, the average clutch was 1.75 eggs. 
Perfil'ev (1965) reported that among ten nests found, 
one was a single-egg clutch in the early stages of 
incubation. According to him, incubation begins the 
moment the second egg is laid, and is performed by the 
female, with the male remaining close by. 
Flint and Kistchinski (1981) state that both birds sit 
on the nest, although these observers never were able to 
observe nest-changing behavior. In the nest they 
watched closely, only the female incubated (which 
could be recognized by her distinctive plumage features), 
while the male remained absent and spent his time 
during the day feeding beyond view and about 2 
kilometers away. However, at night he remained only 
100-150 meters from the nest, and whenever the female 
left the nest he joined her immediately. 
The  hen incubates in a somewhat flattened posture, 
and Sorokin (1981) stated that the majority of chicks 
hatched during the last five days of  June and the first 
five days of July, with extreme dates of June 26 and July 
11 in the years 1977 to 1979. Evidently the close 
clustering of egg dates within a single year or area 
reflects the fact that the birds do not attempt to nest at  
all if conditions are unsuitable during the optimum 
two-week breeding period. 
There is a substantial posthatching mortality of 
young chicks. Flint and Sorokin (1981) believed that 
even if both of the eggs should hatch, the weaker of the 
two chicks dies before fledging as a result of aggressive- 
ness between the two young birds. They suggested that 
the annual rate of population increase is therefore less 
than 10 percent. 
The  fledging period of the Siberian crane is not yet 
specifically reported, but inasmuch as the fall migra- 
tion begins during the second half of September, it must 
require no more than about 80 days. Toward the end of 
the summer, molt in the adults also occurs. The  
presences of secondaries and wing coverts near still- 
unhatched nests indicates that the wing molt may 
actually begin before hatching (Perfil'ev, 1965). Ap- 
parently the primaries are dropped over a period of a 
few days, while the rest of the molt is greatly prolonged. 
SIBERIAN CRANE 
Flint and Kistchinski state that the primaries aremolted 
in July, but not simultaneously in all birds. One old 
male collected by Perfil'ev had fully regrown primaries 
and secondaries by August 26, and a female obtained on 
September 6 also had complete new plumage. 
R E C R U I T M E N T  RATES, P O P U L A T I O N  
STATUS,  AND CONSERVATION 
Recruitment rate data for this species are still rather 
limited. Walkinshaw (1973) reported that in 1968, 
among 100 birds at the Keoladeo Sanctuary, there were 
15 pairs, each with a single young, or a 15 percent 
recruitment rate. Spitzer (1979) states that in three of 
four years for which data are available to him, the 
percent of immature birds in the wintering flock at 
Keoladeo was close to 10 percent, while in 1976-77 the 
recruitment rate was 14 percent. On the breeding 
grounds the incidence of first-year birds was reported by 
Flint and Kistchinski to be 7.3 percent. As noted earlier, 
Flint and Sorokin estimated the fledging success to be 
in the vicinity of 10 percent or less. 
It is thus clear that the Siberian crane has one of the 
lowest recruitment rates of all cranes, and furthermore 
has one of the longest and most arduous migratory 
routes, as well as highly specialized foraging require- 
ments. Flint and Kistchinski state that the two major 
adverse factors affecting the species in Yakutia are 
spring hunting and the herding of reindeer. The 
reindeer herds are often accompanied by dogs, which 
may find the nest and destroy the eggs. The birds may 
also lose their eggs to gulls or to jaegers if they are forced 
off their nest for prolonged periods by reindeer dis- 
turbance. Flint and Kistchinski suggested that an 
establishment of a refuge in the heart of the breeding 
grounds would do much to help save the species. 
Protection of the migratory routes and wintering 
grounds is equally important. Those birds wintering in 
India are now well protected, but some mortality occurs 
en route, especially in Afghanistan. Archibald (1981~) 
reported that the important stopover point there was 
recently declared a sanctuary, but recent political 
upheavals in the country make the fate of the sanctuary 
most uncertain. Likewise, there is little hope for 
protection of the remnant flock wintering in northern 
Iran, and it may soon disappear completely. Spitzer 
(1981) reported that in 1970 there were 76 cranes at the 
Keoladeo Sanctuary, down from the 200 birds reported 
by Walkinshaw in 1964-65. In 1974 Spitzer found only 
63, and in 1980 only 33. Archibald (1981 c) gave a figure 
of only 15 birds there in the winter of 1980-81. He 
estimated the Yakutia population to number about 200 
birds during the same period. This is well below earlier 
estimates summarized by Flint and Kistchinski (1981), 
who placed the 1971-1973 population at about 300 
individuals, including 100 breeding pairs. Only a 
decade earlier, Perfil'ev (1965) estimated that perhaps as 
many as 300-350 nesting pairs might be present in this 
same population. Flint and Kistchinski believe that 
earlier larger estimates were the result of various errors 
in calculation, and that the Yakutia population is now 
relatively stable. Certainly elucidation and protection 
of the Chinese wintering areas would go a long way 
toward assuring the preservation of at least this segment 
of the Siberian crane population. 
EVOLUTIONARY RELATIONSHIPS 
As noted earlier, Archibald (1976) reported that, on 
the basis of its unison call characteristics, he believed 
the Siberian crane to be divergent from Grus  and more 
closely related to the wattled crane. He thus suggested 
that it be classified as Bugeranus leucogeranus. He said 
that its earlier inclusion in Grus  was based on its 
whooping crane-like plumage pattern, its short tertials, 
and the extensive area of bare skin on the head. 
However, he stated that the bare area ("comb") of the 
Siberian crane resembles that of the wattled crane 
except that it lacks wattles. He further pointed out that 
the uncoiled tracheal condition of the Siberian crane is 
like that of the wattled crane rather than any of the Grus  
species, all 6f which have tracheae with sternal coiling. 
Later, Wood (1979) found that the Siberian crane 
indeed resembles the whooping crane in its external 
characteristics, but in its skeletal features it clusters 
cladistically with the wattled crane. He too suggested 
that the similarities with the whooping crane are 
convergent ones, since no other evidence exists to link 
these two species taxonomically. He indicated that in 
the future leucogeranus and carunculatus might be 
considered cogeneric. 
I find no reason to disagree with these conclusions, 
and thus have merged leucogeranus into the genus 
Bugeranus. However, Ronald Sauey (pers. comm.) 
informed me that, although the wattled crane may be 
the Siberian crane's nearest living relative, he does not 
believe that the two species are actually very close 
relatives and that perhaps separate genera should be 
maintained for them. Sauey further informed me (pers. 
comm.) that Hiroyuki Masatomi, an expert on the 
behavior of Grus japonensis, believes that any conclu- 
sion that leucogeranus is behaviorally related to 
Bugeranus carunculatus is incorrect. 
